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0 IMachlne for marldng hard-rind matured clieese, sucii as parmesan. 



0 A maciiine for marking an at least partly matured 
wfiole hard citeese comprises a rotary plate (13) of 
vertical axis for receiving arKi supporting a wtM)le 
cheese (30) to be marked; means (21» 22, 23) for 
centering the wfiole citeese on the rotary ptete» 
means (15) for rotating the rotary plate and a laser 
system (28) positioned to the side of the rotary plate 
in a manner orientated sut)stantially towards the 



plate axis and provkJed with galvanometric deflector 
means for tfie laser beam, said plate rotadur^ ineans 
(15) and sakl deflector means being^ controlled by a 
mk:roprocessor provided with a graphk: program 
such as to cause a desired design to be executed 
over tiie entire cylindrical-convex surface of tfie 
whole citeese. 
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The surface of wfiole cheeses produced by 
cooperatives is required under their regulations to 
carry a recognition mark, which is generally the 
mark of the particular cooperative concerned. 

Whole cheeses are currently marked by two 
different methods. 

One of these consists of marking the whole 
cheese while still fresh, this being done by provid- 
ing the mould containing the fresh cheese mass 
with suitable inscriptions in relief. The other con- 
sists of applying an incandescerrt marker which 
melts the rind and can be applied to a hard-nnd 
cheese at an advanced stage of its maturing. 

Both these marking methods suffer from 
drawt>acks. 

Fresh marking can be applied only to fresh 
whole cheeses as stated,, and fience certifies cnly 
the or^in of the product, and not its quafity. 

In this respect as quality defects can come to 
light during maturing, this type of difficultly eras- 
able penmanent marking can also mark products 
not of highest quality, or even defective. 

Hot marking can only be applied to limited 
regions of the whole cheese surface, and is hence 
unsuitable for marking those portions of a whole 
cheese having their surface distant from the mar- 
kings. This has proved Inadequate, in particular in 
the light of the recent tendency to sell small vacu- 
um-packed portions of a wfiole cheese. 

A requirement has therefore existed for some 
time, especially in the field of Parmesan cheese 
cooperatives, for applying a mark to the whole 
cheese when in an advanced state of maturing, the 
mark being restricted only to those whole cfieeses 
whteh have passed strict quality control and being 
applied to tfte entire surface of the whole cheese or 
at least to its cytindrKal-convex sinfaoe. 

Obvtously sakf mark must be able to be used 
to obliterate an existing mark. 

Said machine must also be of small dimen- 
skms so that it can be easily transported from one 
maturing store to another and be installed, and 
further be ea^ly moved from one regton to another 
of the same store. 

The object of the present patent is to provide a 
machine satisfying the afbresatal requirements. 

This object is attained according to the inven- 
tion by a machine which acts on the surface or rind 
of the whole cheese by means of a laser t>eam 
guided in synchronism with the rotation of the 
whole cheese. 

The application of laser technotogy to the scor- 
ing of a relatively soft low-melting surface such as 
the rind of a matured hard cheese has required not 
only the overcoming of certain radical prejudk:es 
according to which it has been prevtously consk^ 
ered Impossible to score surfaces of k)w-melting 
soft material with a laser beam in a controlled 



manner, bvt also to solve subordinate problems by 
devising expedients which overall cooperate in 
achieving the result, as will be apparent hereinafter. 
The machine ^xording to the invention com- 
5 prises means for receiving the whole cheese to be 
marked, means for perfectly centering the whole 
cheese, means for rotating it in front of a laser 
beam, and means for guiding the t>eam aHong 
perpendicular axes in accordance with a graphic 
10 program executed by a computer. 

The operational and constructional characteris- 
tk:s and merits of the invention will be more appar- 
ent from the detailed description of a preferred 
emkxxiiment thereof given hereinafter by way of 
15 non-limiting example with reference to the accom- 
panying drawings. 

Rgure 1 is a side view of the invention in its 
operating position. 

Rgure 2 is a view of the invention from the 
20 opposite side in its rest position with its upper 
covers raised. 

Rgure 3 is a plan view of the invention. 
Rgure 4 is a plan view of the inventton wittu)ut 
the whole cheese support plate and the under- 
25 lying protection plate. 

Rgure 5 is a partial section on the line V-V of 
Rgure 5. 

The figures show a frame structure 1 mounted 
on wheels 2 and having its rear region closed by a 

30 cover 3 hinged on the vertical axis 4, and its front 
region closed upperly by a cover 5 hinged on the 
horizontal axis 6. The cover 5 is countert>alanced 
by a pneumatic spring 9. The structure is masked 
on its sides by panels 7. 

35 The cover 3 has an upper shelf 10 enclosed 
within a small cover 8 hinged horizontally at 11, 
and on whk:h a control keyt>oard rests. 

The front part of the machine comprises the 
means for retaining, centering and moving the 

40 whole cheese. 

As can l>e seen in Rgures 3, 4 and 5 these 
consist of a drcular plate 13 supported horizontally 
by the vertical output shaft 14 of an electric geared 
motor unit 15. This latter is located on a slide 16 

45 sikiable along two cylindrical rods 17 under the 
control of a geared motor unit 118 (see Rgure 1) 
which operates a threaded rod engaged in a seat in 
the slide 16. The said rod can t>e operated man- 
ually by the handwheel 18. 

50 The slide 16 carries three pins 20 positioned 
60* apart in accordance with tfie sides of an equi- 
lateral triangle on which there rock three levers 21 
canrying at their top three pads 22 for centering the 
whole cheese resting on the plate 13. 

55 Two levers 21 ctose to the rear wall 23 of the 
compartment containing the plate 13 (see Rgure 4) 
are composed of only one piece, whereas the third 
lever 21, which rises centrally in front of the oper- 
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ator, is composed of two parts (see Figure 5). 

The lower part 210 is hinged to the pin 20 and 
comprises an appendix 214 which extends virtually 
radially t)elow a disc 23 coaxial to the plate 13, 
which can move vertically. The lower part 214 is 
maintained against the disc 23 by the spring 215. 

The disc 23 is urged elasdcally upwards, and 
is pushed downwards by an appendix 24 keyed 
onto the shaft 25 and maintained in contact with 
the disc 23 by a spring 26. 

The shaft 25 extends to the out^de of tfie 
structure 1 where it carries an operating lever 26 
(see Rgure 4). 

The lower part 210 also cam'es a pinion 211 
the shaft 121 of which extends to the outside of the 
structure, where it canies the operating lever 27 
(see Rgure 4). 

The upper part 212 carrying ttie p^ 22 slides 
within the lower part 210. 

The part 212 comprises a rack 213 which en- 
gages the pinkxi 211. 

Operating the lever 27 causes the pinton 211 to 
tower or raise the part 212. which can hence free 
the space in front of the plate 13. 

The other two levers 21 both have an appendix 
similar to 214 extending betow the disc 23, whteh 
simultaneously operates ail three levers. 

The laser devk» schematically indteated by 28 
is k>cated in the rear regkm of the frame 1 (Rgure 
3). 

This is a Synrad model 57-1-28 sealed CQz 
laser well known to the expert of the art It emits 
infrared radiation within the norwisible range at a 
wavelength of 10.6 um with a max mean power of 
1(X) W and has tfie following specification: 

- wavelength: IDum (nominal 10.6 urn) 

- max mean power 100 W typical 120 W, 
minimum 90 W) 

- power stability: ± 5% 

- useful repetition frequency: 4 KHz 

- polarization: vertical 

- beam diameter 4 mm 

- beam divergence: 3.5 mR 

- electrical power empbyed: 2.5 KVA 

- electrical supply: 65A 

- laser head dimenstons: 958x 114 x 160 mm 

- approximate laser head weight: 15 kg. 

It comprises a water/air heat exchariger. In- 
dicated schematically by 29 (Rgure 1). with a ca- 
pacity of about 10 litres of water. 

There are also provktod a feed carriage and a 
galvarxxnetric beam deflectk>n system controlled 
by a miniprocessor such as a personal computer 
which, by virtue of the graphic program, enables 
the design to be reproduced on the moving whole 
cheese to be marked. 

In this specific case tfie system bus of the 
personal computer comprises two 12 bit D/A (digi- 



tal/anak>g) converters (hence with resotutk>n of 1 in 
4096) to generate two voltages between -5V and 
•»'5V controlling the position of the X and Y axes of 
the laser beam. 

5 Said voltages of +5V and -5V correspond to 
the ends of the useful marking area both for the X 
axis and for the Y axis. 

The marking area on the cylindrical-convex 
surface of the whole cheese 30 can be set by the 

10 handwheel 1 8 or motor unit 118. 

To make the laser beam follow a certain pati) 
(and hence reproduce a certain design), the pro- 
gram has to generate moment by moment suitat>ly 
synchronized and timed voltages appropriate for 

15 positioning the beam at the desired X and Y co- 
ordinates. 

In the case described herein a model 5D 1203 
12 bit D/A converter was used of a type suitat)le for 
insertion into one of the 8 or 16 trit slots provkied 

20 in the personal computer bits. 

The aforedescribed laser system is currentiy 
produced by SYNRAD INC., 91816 fOorth Creek 
Pkwy N No. 103, Bothwell. Wa 98011 - 8205 USA, 
and is well known to the expert of the art so ttiat a 

25 detailed description thereof will not be given. 

The invention operates as follows: having ar- 
ranged the whole cheese 30 to be marked on the 
plate 13, the lever 27 is firstly operated to raise the 
upper part 212 of the front lever 21. and then the 

30 lever 24 to operate the three levers 21 which 
perfectly centre the whole cheese on the plate 13 
by means of tfie pads 22. 

Having done this the cover 5 is lowered and 
the motor 118. by operating the threaded rod 19. 

35 moves the slide into the position in which the wfide 
cheese 30 is at the correct distance from tfie laser 
generator. The computer-controlled system is then 
operated to rotate the plate 13 and simultaneously 
oscillate tfie laser beam and generate distinctive 

40 designs distributed peripherally over the entire de- 
vetopment of tfie cylindrical-convex part of the 
whole cfieese 30. 

Tfie safety devk^es. operation enabling devices 
and cycle control devk»s are not descrit>ed as 

45 these can be easily implemented in various ways 
by an expert of the art on the basis of the af- 
oregcnng information. 

Claims 

50 

1. A machine for marking an at least partly matur- 
ed whole hard cheese, cfiaracterised by com* 
prising a rotary plate (13) of vertical axis for 
receiving and supporting a whole cheese (30) 
55 to 1)0 marked; means (21, 22, 23) for centering 
the whole cheese on the rotary plate, means 
(15) for rotating the rotary plate, and a laser 
system (28) positioned to the skJe of the rotary 
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plate in a manner orientated substantially to- 
wards the plate axis and provided witti gal- 
vanometric deflector means for the laser beam, 
said plate rotating means (15) and said deflec- 
tor means being controlled by a microproces- 5 
sor provided with a graphic program such as 
to cause a desired design to be executed over 
the entire cylindrical-convex surface of the 
whole cheese. 

10 

2. A machine as claimed in claim 1, characterised 
in that the rotary plate (13) and the relative 
means for rotating it and for centering the 
whole cheese are positioned on a slide (16) 
siidable on guides (17) and of which the dis- 75 
tance from the laser t»eam source (29) is ad- 
justat)le by means of a screw device (18, 19). 

a A machine as claimed in claim 1. characterised 

in that the means for centering the whole 20 
cheese comprise a plate (23) coaxial with the 
shaft (14) and a geared motor (15) which 
rotates the vertically movable whole cheese 
(30). the vertical movements of which are gen- 
erated by a lever (26) and cause three center- 2s 
ing levers (21) to rotate In planes arranged 
120* apart and converging at the axis of the 
shaft (14). 

4. A machine as claimed in claim 3, characterised 30 
in that at least one of the levers (21) is com- 
posed of two parts (210, 212) siidable one 
relative to the other and mutually engaged by 
rack (213) and pinion (211) means operable 
from the outside by a lever ^7), such that the 35 
upper end of the part (212) can rise above the 
the plate (13) or descend approximately to the 
level thereof. 

& A machine as claimed in daim 1,. characterized 40 
in that the laser system (28) is a sealed CQ2 
system, which emits an infrared beam In the 
non-visible range at a wavelength dose to 10 
um with a mean power of 100 ±^ 0.K and 
comprises a galvanometric system for deflec- 45 
tion along two perpendicular axes controlled by 
a computer by means of a graphic program. 
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